A control problem containing support functions in the integrand of the objective of the functional as well as in the inequality constraint function is considered. For this problem, Fritz John and Karush-Kuhn-Tucker type necessary optimality conditions are derived. Using Karush-Kuhn-Tucker type optimality conditions, Wolfe type dual is formulated and usual duality theorems are established under generalized convexity conditions. Special cases are generated. It is also shown that our duality results have linkage with those of nonlinear programming problems involving support functions.
Introduction
Optimal control theory, which is an extension of calculus of variations is a mathematical optimization method for deriving control policies. In essence, an optimal control is set of differential equations describing the path of the control variables that minimize the cost functional. Mond and Hanson [1] were the first to formulate a control problem as a mathematical programming problem and studied Wolfe type duality for the same under convexity of the function involved in the formulation. Subsequently a number of duality results for a control problem involving differentiable functions were obtained, for example, in the references [2] - [5] . There exist applications of optimal control with nondifferentiable terms which appear in the problem of friction. This motivated Chandra et al. [2] to study optimality and duality for a class of nondifferentiable control problem containing the square root of certain quadratic form in the integrand of the objective functional. The popularity of this type of mathematical programming problem seems to originate from the fact that even though the objective functions and/or constraint functions are nonsmooth, a simple representation for the dual may be found. Non smooth mathematical programming theory deals with much more general functions by means of generalized subdifferential [6] and quasidifferential [7] . However, the square root of a positive semidefinite quadratic form and support function are of the few cases of a nondifferentiable function for which subdifferentials can explicitly be written.
In this research we introduce a control problem with a support function in the integrand of the objective functional and each inequality constraint function. Optimality conditions for this nondifferentiable control problem are derived and Wolfe type duality is investigated under pseudoconvexity. Special cases are generated. The linkage between our results and those of nonlinear programming problem containing support function is also indicated.
Control Problem and Preliminaries
We introduce the following control problem involving support functions:
(CP): Minimize: ,   1  2  1  2   ,  ,  , 
where superscript denote the vector components. Further X represents the space of continuously differentiable state functions :
x a = and ( ) 0
x b = and is equipped with the norm
and U , the space of piecewise continuous control vector functions :
The differential Equation (2) 
being the space of continuous function
In the derivation of these optimality condition, some constraint qualification to make the equality constraint locally solvable [2] is needed for this and hence, the Fréchet derivative of
 are required to be subjective. We review some well known facts about a support function for easy reference. Let Γ be a compact convex set in 
Proof: The problem (CP) may be expressed in its abstract version as (ECD):
, ,
; the nonnegative orthant of ( ) , .
n C I R
By the result of [9] it follows that there exist Langrange multipliers
(the dual of S ) and υ in the dual space of ( )
The condition (12) reduces to
Since f is continuously differentiable function of x and u , ( ) 
Similar results for g and h as for f can be given. Assume now subject to later validation that, S ρ * ∈ can be represented by measurable function :
Define the convex function :
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Denoted by c ∂ the Clarke generalized gradient [6] with respect to x . Then ( ) 
The above is possible by using the representation of ( 
From [10] , it implies that
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Using (18), (25) 
The cited lemma assumes that the expression in the square bracket of (27) is piecewise continuous, but this readily extends to measurable. This validates (4). On the basis of analysis needed to validate (28), we can easily establish
. Hence the above analysis established the theorem fully. Chandra et al. [2] pointed out if the optimal solution for (CP) is normal, then the Fritz John type optimal conditions reduce to the following Karush-Kuhn-Tucker optimal conditions: Theorem 2: If ( ) , x u is an optimal solution and is normal and Q′ is surjective, there exist piecewise smooth :
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Wolfe Type Duality
We propose the following dual as the Wolfe type dual and validate duality results amongst (CP) and (WCD). 
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By the pseudoconvexity hypothesis 3), this yields 
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Then x is an optimal solution of (CP) and the optimal values of (CP) and (WCD) are equal.
Proof: Since ( ) 
From (53) and (57), the feasibility of x for (CP) follows. Consider 
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Special Cases
